Ascorbic acid (Vit.C) is one of the most potent antioxidants that interacts directly with the oxidizing radicals and protects the cells from reactive oxygen species. There is a need to increase the daily intake of Vit.C. The present study was aimed to evaluate the potential protective effects of different concentration of Vit.C against oxidative stress of lead acetate toxicity (Pb) in rats. Fifty albino male rats with average body weight 180 gm were classified into five equal groups (10 each); control group received tap water only, Pb group received 0.2% lead acetate /kg,b.w and the other three groups received 500, 1000 and 1500 mg Vit. C, along with 0.2%lead acetate /kg.bw, respectively. Doses were orally administered daily for two months.The results showed that Pb affected significantly on the hematological parameters, which decreased red blood cell count (RBC) by 28.9%, hemoglobin(HB) by 28.2%, hematocrit (Htc) by 26.4%and platelets(Plt) by 25,1% than control group ;while white blood cell count (WBC) increased significantly by 35.9% than control group. But Vit.C enhanced hematological parameters in the present of lead acetate at all concentrations than lead group, and the best effect was found with high concentration (1500mg),where it increased RBC count by 27.5%,Hb by 44.7%,Htc by 30.2%and Plt by 45%,while WBC count was decreased by 29%.Pb caused significant increase in total lipid by 53.7%, triglyceride (TG) by 43.6%, cholesterol (CHO) by 50%, low density lipoprotein (LDL)by 76% and very low density lipoprotein(VLDL) by 43.8% than control group, while Vit.C significantly decrease the total lipid by 26.1%, TG by 20.5%,CHO by 21.3%.LDL by 50%, and VLDL by 2o.5% at high concentration of Vit C(1500mg),it also increased HDL significantly by 57.5% than lead group. Pb administration increased nitric oxide (NO) by 53.9% and thiobarbaturic acid reactive substances(TBARS) by 53.3% in plasma compared to the control group, while it significantly decreased glutathione (GSH) by 50% and total antioxidants capacity (TAC) by 57.9%.Pb also increased NO and TBARS and decreased GSH and TAC in liver, kidneys and brain. Vit.C had benefits effect as antioxidant activity, the best effect noticed in the highest concentration of Vit.C (1500 mg).It caused significant decrease in NO by 23.4% and TBARS by 25.5%.But also caused significant increase in GSH by 60% and TAC by 100% in plasma than lead group. Vit C also decreased NO and TBARS and increased GSH and TAC in organs than lead groupIt can be concluded that Vit.C is capable of alleviating the harmful effects of Pb and highly recommended increasing the daily intake of Vit. C either from food rich in ascorbic acid or from supplementation.
INTRODUCTION
Ascorbic acid (Vit.C) is low molecular mass antioxidant that interact directly with the oxidizing radicals which was widely reported with the capability of protecting cells from oxidative stress (Patra and Swarp 2004) and protect the cells from reactive oxygen species .It also has been shown to regenerate other antioxidants within the body, including vitamin E (Jacob and Sotoudeh 2002) .
Much of the current focus on Vit.C has been on its role as an antioxidant. Antioxidant nutrients are thought to provide a buffer against cell damage that occurs during routine cell functions. Studies examine the eating habits of large groups of people show that a high intake of Vit.C-rich foods may reduce oxidative stress which conceder a reason for cancers of the mouth, pharynx, esophagus, stomach, lungs, and pancreas. Furthermore, Vit. C is widely reputed to have chemo preventive effects in doses greater than the current RDA of 60 mg/ day. High levels of AA are usually found in diets that contain more servings of fruits and vegetables are richer in other antioxidants. (Levine et al 1999) Based on the observation that free radical was generated during the pathogenesis processes induced by Pb exposure, it was presumed that supplementation of antioxidants could be an alternative method for chelation therapy (Flora et al 2003) .
Pb is a persistent metal that is still present in the environment (Garaza and Soto 2006) . Exposure to Pb mainly occurs through the respiratory and gastrointestinal systems. Absorbed Pb (whether inhaled or ingested) is stored in soft tissues. Pb is conjugated in the liver and passed to the kidneys, where a small quantity is excreted in urine and the rest accumulates in various body organs, affecting many biological activities which may result in morphological alterations that can remain even after Pb levels have fallen (Sidhu and Nehru 2004 ,Taib et al 2004 and Flora et al 2006 . Researches in humans and animals have shown that Pb has toxicological effect on the liver, bone, blood, kidneys, lungs, heart, brain and testis, (Diamond 2005 ,Aziz et al 2012 ,Samia El-Neweshy and Yasmeen El-sayed 2011 ,Payal et al 2009 ,Bomfim et al 2012 ,Garu and Sharma 2011and Moussa and Bashandy 2008 Pb mediated toxicities have been reported to include the induction of oxidative stress in tissues and organs which can lead to oxidative damage in two separate but related pathways. The first pathway is the generation of ROS and the second pathway is the depletion of antioxidants reserve through the generation of reactive oxygen species. Pb is reported to in activate glutathione an antioxidant by binding to its sulfhydryl moiety. (Ercal et al 1996 and Patrick 2006 .
The aim of this study was to evaluate the potential antioxidant effect of different concentration of ascorbic acid against oxidative stress resulted from toxic heavy metal such as lead acetate in rats.
MATERIALS AND METHODS

Experimental animals:
Male albino rats (n: 50) averaging 180 g of b.w were obtained from the animal house of the Medical Research Institute, Alexandria University, Egypt. The local committee approved the design of the experiments and the protocol follows the guidelines of the National Institutes of Health (NIH). Animals received human care, and had adequate stable diet and water ad libitum. Animals were acclimatized to the laboratory conditions for two weeks before being experimented Experimental design:
After two weeks of acclimation, animals were classified into five equal groups' (ten rats in each). Control group received tap water only, Pb group received 0.2% lead acetate /kg, b.w and the other three groups received 500, 1000 and 1500 mg AA along with 0.2% lead acetate / kg-Bw, respectively.Doses were orally administered every day for two months.
Body weight and organs weight:
Body weight of rats was recorded in the beginning and at the end of the experimental period. Animals were sacrificed by decapitation, then liver, kidneys, and brain immediately removed and weighed. Relative organ weights were calculated as g/100 g BW.
Blood sample:
Collected blood samples from the sacrificed animals in two separate tubes, one of them contained heparin used for estimation of hematological parameters using Celttacauto analyzer. These parameters included the red blood cell count, platelet, hematocrit and hemoglobin. The other tube contain EDTA was used for other analyses. Plasma samples were obtained by centrifugation at 4000 rpm for 20 min., then samples were stored at -20 ºC until using for further analyses.
Biochemical parameters:
Analyzed plasma samples were for CHO and TG according to the methods described by Tietz (1995) . HDL was determined according to the methods of Sugiuchi et al (1995) . LDL was determined by the method of Pisaniet al., (1995) . VLDL was calculated automatically by Roche /Hitachi Cobas C systems (TG /5).
Antioxidant enzymes and free radicals
The amount of GSH was determined according to Habig et al. (1974) . TBARS were measured by Tappel and Zalkin (1959) .TAC and the level of NO were assayed in plasma and organs homogenates according to the manual instruction of Biodiagnostic Kit, Egypt.
Statistical analysis:
Steel and Torrie (1981) data were analyzed. Statistical significance of the difference between values of the control and treated animals was calculated by F test with 5% significance level. Data were statistically analyzed by using Duncan's Multiple Range Test SAS, (1986) .
Table (1) showed the body weight gain and relative weight for liver, kidneys and brain for different groups. It was found that there was no significant change in body weight in all groups .Pb caused significant (≤0.05) increase in liver and kidneys weight than control group but it didn't effect on brain weight. Presence of Vit.C could enhance relative weight of liverat 500 mgand 1000 mg but the highest concentration (1500mg) didn't have any effect. Relative weight of kidneys increased at 500mg of Vit.C and decreased at 1000mg and 1500mgVit.C but it still more than lead group ,it was noticed an increase in brain weight at 1000mg Vit.C. Pb affected significantly on hematological parameters (table 2) , it caused significant decrease in RBC count by 28.9%,Hb by 28.2%, Htc by 26.4%and Plt count by 25.1% than control group, while WBC count increased by 35.6% than control group. Vit C enhanced hematological parameters in the present of lead acetate at all concentrations than lead group, and the best effect was found with the highest concentration (1500mg), where it increased RBC count by 27.5%,Hb by 44.7%,Htc by 30.2%and Plt count by 45%,while WBC count decreased by 29%.,which became near to control group .From the table it was noticed that there is no difference in Plt count in all concentration of Vit C in presence of lead.
Blood lipid was affected by lead acetate, Pb caused significant increase in total lipid by 53.7%, TG by 43.6%,CHO by 50%,LDL 76% and VLDL by 43.8% than control group .Pb also decreased significantly HDL than control nearly by half (36.5±1,9 in Pb group and 65.7±2.1 in control group), while AA significantly decreased total lipid by 26.1%, TG by 20.5%,CHO by 21.3%.LDL by 50%, and VLDL 2o.5% at high concentration (1500mg),it also increased HDL significantly by 57.5% in the presence of lead acetate than lead group . There was no different effect between the two concentrations of 500 mg and 1000 mg which caused nearly the same effect on lipids. (table3).
Antioxidant activity presented in table (4), it was found that Pb increased significantly the level of NO by 53.9% and TBARS by 53.3% in plasma than control group. Pb also caused significant decrease in the level of GSH by 50% and TAC by 57.9% in plasma than control group .Pb also increased NO and TBARS and decreased GSH and TAC in organs than control group, while all concentrations of Vit C had benefits effect on antioxidant activity, the best effect noticed in the highest concentration of Vit.C (1500 mg).It caused significant decrease in NO by 23.4% and TBARS by 25.5%.It also caused significant increase in GSH by 60% and TAC by 100% in plasma than lead group. Vit.C also decreased NO and TBARS and increased GSH and TAC in organs than lead group. 
DISCUSSION
Vitamin C (ascorbic acid) was widely reported to have the ability to protect cells from oxidative stress. It is the most important free radical scavenger in extracellular fluids, trapping radicals in the aqueous phase and protecting biomembranes from peroxidative damage (Raiet al 2009).Animal studies have suggested an antagonistic effect of Vit C on Pb absorption and toxicity, alsoVit C may chelate Pb (Dawson et al 1999) .In the present study it was found that presence of AA with lead acetate significantly decreased the harmful effect of Pb on hematological parameters with all doses , especially with the highest concentration (1500 mg). Pb ingestion resulted in a significant decrease of Hb in blood (Wang et al 2007) . In a study of the effects of dietary AA levels on hematological parameters it was found a significantly higher Htc value with 1686mg AA kg diet compared to 32 and 423mg AA kg −1 diets, also WBC count with 1686mg AA kg diet was significantly higher than those fed on 32-423 mg AA kg diet. (Sahkaret al 2015) In this study it was found that; Pb caused increase in CHO, TG,LDL and VLDL and decreased in HDL, while adding Vit C in the presence of Pb caused beneficial effect on lipid profile. In previous study a significant positive correlation was observed between blood lead and total cholesterol and between blood lead and LDL cholesterol. (Ademuyiwaet al 2005) . Sharma 2012 in a study on battery workers found that, the TG levels were higher in the battery workers than control group , also it was suggested that Pb exposure increases cholesterol synthesis.
Previous study reported that 1 g Vit C inhibited the increase in LDL susceptibility to oxidation after exercise, preventing this acute pro-atherogenic effect. (Sanchez et al 1998) , McRae (2008) in another study found that at least 500 mg/d of Vit C supplementation, for a minimum of 4 weeks feeding, can result in a significant decrease in serum LDL and TG concentrations. However, there was a nonsignificant elevation of serum HDL .It was found a significant decrease in TG, LDL was seen in the group supplemented with 1000 mg AA. The dose of 500 mg AA, however, did not produce any significant change in any of the parameters studied. (Afkhami and Ardekani 2007) . Using AA supplementation can be considered as a useful harmless, economical and convenient prophylactic agent for Pb-exposed population (Shahrabi et al 2006) .
TBARS are produced by lipid peroxidation and are considered as indicators of oxidative stress (Karthikeyanet al 2007) .In present study it was found that lead acetate caused increase in TBARS and NO, and decrease in TAC and glutathione in both plasma and the organs (liver, kidneys and brain).Lead ingestion resulted in a significant decrease of GSH in blood and GSH level in liver cells (Wang et al 2007) . Frei et al., (1989) showed that Vit.C appears to be particularly important in limiting oxidative lipid damage in biological systems. Numerous studies have demonstrated that under many different types of oxidizing conditions, amino acid forms the first line of antioxidant defense and effectively protects the lipids in plasma and lipoproteins against detectable peroxidative damage. Upasani et al., (2001) reported that peroxidative damage increased the level of lipid peroxidation and altered the antioxidant defense system (Adanaylo and Oteiza, 1999) . Although high dose amino acid decreased lipid peroxidation more than the low dose but the difference was not significant Shokouhi (2005) .
CONCLUSION
From the present study, it was found that; the beneficial role of Vit.C is ameliorating lead-induced oxidative stress in lead exposed rats. Based on the observation that free radical was generated during the pathogenesis processes induced by lead exposure, it was presumed that supplementation with Vit.C was capable to protect cells from oxidative stress and help to improve the antioxidant status parameters by scavenging the generated free radicals, and highly recommended increasing the daily intake of Vit.C either from food rich in Vit C or from supplementation. 
‫ج(‬ ‫امين‬ ‫)فيت‬
